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(54) Selecting device for orienting in a predetermined position a succession of container caps 

(57) A selecting device (1) having a conveyor (5) for 
receiving a succession of caps (2) - for sealed pourable 
food product packages - arranged randomly in two 
opposite input positions, and for transferring the caps 
(2) along a path (P) to an output station (7); a sensor 
assembly (8) for determining the position of each cap 
(2); and an expulsion assembly (9) located at the output 
station (7) and activated selectively by the sensor 
assembly (8) to expel from the conveyor (5) relative 
caps (2) in a first of the input positions; the path (P) hav- 
ing a U-shaped orienting portion (P2) along which the 
caps (2) fed to the conveyor (5) in a second of the input 
positions are turned over through 180° into the first input 
position; and a first and a second air nozzle (33, 34) of 
the expulsion assembly (9) being located respectively 
upstream and downstream from the orienting portion, 
and being activated independently by the sensor 
assembly (8) to act on relative caps (2) facing the first 
and second air nozzle. 
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Description 

[0001] The present invention relates to a selecting 
device for orienting in a predetermined position a suc- 
cession of caps for sealed pourable food product pack- 5 
ages. 

[0002] Many pourable food products, such as fruit 
juice, UHT (ultra-high-temperature treated) milk, wine, 
tomato sauce, etc., are sold in packages made of steri- 
lized packaging material. w 
[0003] A typical example of such a package is the 
parallelepipedal package for liquid or pourable food 
products known as Tetra Brik Aseptic (registered trade- 
mark), which is formed by folding and sealing laminated 
strip packaging material. The packaging material has a 15 
multilayer structure comprising a layer of fibrous mate- 
rial, e.g. paper, covered on both sides with layers of 
heat-seal plastic material, e.g. polyethylene. In the case 
of aseptic packages for long-storage products such as 
UHT milk, the packaging material comprises a layer of 20 
barrier material, e.g. an aluminium film, which is super- 
imposed on a layer of heat-seal plastic material and in 
turn covered with another layer of heat-seal plastic 
material defining the inner face of the package eventu- 
ally contacting the food product. 25 
[0004] As is known, packages of the above type are 
produced on fully automatic packaging machines, on 
which a continuous tube is formed from the packaging 
material supplied in strip form. The strip of packaging 
material is sterilized on the packaging machine, e.g. by 30 
applying a chemical sterilizing agent, such as a hydro- 
gen peroxide solution; following sterilization, the steriliz- 
ing agent is removed, e.g. vaporized by heating, from 
the surfaces of the packaging material; and the strip of 
packaging material so sterilized is kept in a closed ster- 35 
ile environment, and is folded and sealed longitudinally 
to form a vertical tube. 

[0005] The tube is filled with the sterilized or sterile- 
processed food product, and is sealed at equally 
spaced cross sections at which it is then cut into pillow 40 
packs, which are subsequently folded mechanically into 
finished, e.g. substantially parallelepipedal packages. 
Various pasteurized pourable food products, such as 
milk and fruit juice, are packaged as described above - 
but with no need to sterilize the packaging material - in as 
packages known as Tetra Brik (registered trademark) or 
in other types such as so-called Tetra Rex (registered 
trademark) packages. 

[0006] Some packages formed as described above 

are known to comprise an opening through which to so 

pour out the food product; and a cap applied to the 

packaging material to close the opening. 

[0007] The caps are normally housed in bulk inside 

a store, from which they are fed successively to a 

selecting device in two opposite input positions, one ss 

upside-down with respect to the other. 

[0008] The selecting device substantially comprises 

a conveyor - e.g. defined by an inclined guide member - 


for feeding the caps to an output station; a sensor 
assembly for determining whether the caps fed past it 
are set to a predetermined output position correspond- 
ing with one of the input positions; and an expulsion 
member, e.g. an air nozzle, which is activated selec- 
tively by the sensor assembly to feed the caps in said 
output position to a fitting device for fitting the caps to 
the packaging material. In particular, in the case of 
aseptic food product packaging, the caps are fitted 
directly to the finished packages; otherwise, the caps 
are fitted to the strip packaging material prior to folding 
the material into a vertical tube. 
[0009] Conversely, if the cap fed past the sensor 
assembly is set to other than the output position, the 
expulsion member is not activated and the cap is fed 
back to the store from which it is again fed to the select- 
ing device. 

[0010] The number of caps fed past the sensor 
assembly in other than the output position, and hence 
fed back to the store, is normally fairly high, thus result- 
ing in poor transportation efficiency and in only 70% of 
the capacity of the selecting device being exploited. 
[001 1 ] It is an object of the present invention to pro- 
vide a selecting device for orienting in a predetermined 
position a succession of caps for sealed pourable food 
product packages, and which provides, in a straightfor- 
ward, low<ost manner, for achieving a high degree of 
transportation efficiency. 

[0012] According to the present invention, there is 
provided a selecting device comprising: 

conveying means for receiving from a supply sta- 
tion a succession of caps - for sealed pourable food 
product packages - arranged randomly in two oppo- 
site input positions, in one of which said caps are 
upside-down with respect to other; and for transfer- 
ring said caps to an output station; 
sensor means for determining the position of each 
said cap with respect to said conveying means; and 
- expulsion means which are located at said output 
station, are connected to said sensor means, and 
are activated selectively by said sensor means to 
expel from said conveying means relative said caps 
in a predetermined output position corresponding 
with a first of said input positions; 

characterized in that said conveying means com- 
prise a conveyor defining for said caps a path having a 
substantially U-shaped orienting portion along which 
the caps fed to said conveyor in a second of said input 
positions are rotated, by a predetermined angle about 
an axis crosswise to said orienting portion, substantially 
into said output position. 

[0013] A preferred, non-limiting embodiment of the 
present invention will be described by way of example 
with reference to the accompanying drawings, in which: 

Figure 1 shows a schematic side view of a selecting 
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device, in accordance with the present invention, for 
orienting in a predetermined position a succession 
of caps for sealed pourable food product packages; 
Figure 2 shows a larger-scale top plan view of a 
supply station for supplying the Figure 1 selecting 
device; 

Figure 3 shows a larger-scale, exploded view in 
perspective of an output station of the Figure 1 
selecting device. 

[0014] Number 1 in Figure 1 indicates as a whole a 
selecting device for orienting in a predetermined output 
position a succession of caps 2 for known sealed pack- 
ages (not shown) of pourable food products such as 
pasteurized or UHT milk, fruit juice, wine, etc. 
[0015] Device 1 may be incorporated or included in 
a production line comprising a packaging machine (not 
shown) for continuously producing packages of poura- 
ble food products, e.g. from packaging material in strip 
form (not shown) or from packaging material in the form 
of precut blanks. 

[0016] Device 1 supplies a succession of caps 2, all 
in said output position, to a device (not shown) for fitting 
caps 2 to the packaging material. In particular, in the 
case of aseptic food product packaging, caps 2 are fit- 
ted directly to the finished packages; otherwise, the 
caps are fitted to the packaging material prior to folding 
the material to form the packages. 
[0017] Caps 2 (Figures 2 and 3) are each defined 
by a flat, circular, disk-shaped body 3 having a raised 
peripheral edge 4 on one side. 

[0018] With reference to Figure 1, selecting device 
1 substantially comprises a vertical chain conveyor 5 
which is supplied by a supply station 6 with a succes- 
sion of caps 2 arranged randomly in two opposite input 
positions - a first of which corresponds with the output 
position - arid which feeds caps 2 along a path P to an 
output station 7. Selecting device 1 also comprises a 
sensor assembly 8 located at supply station 6 to deter- 
mine the position of each cap 2 with respect to conveyor 
5; and an expulsion assembly 9 which is positioned fac- 
ing output station 7, is connected to sensor assembly 8, 
and is activated selectively by sensor assembly 8 to 
feed relative caps 2 in the output position from conveyor 
5 to output station 7. 

[0019] With reference to Figures 1 and 3, conveyor 
5 comprises a drive wheel 10 and a driven wheel 11, 
which rotate about respective fixed parallel axes A, B; 
and an articulated chain 1 2 looped about wheels 1 0, 1 1 
and having a number of supporting members 15 for 
respective caps 2. More specifically, wheels 10, 1 1 are 
arranged contacting the top and bottom end of chain 12 
respectively. 

[0020] Conveyor 5 defines, for supporting members 
15. an endless path Q partly coinciding with path P of 
caps 2, as explained in detail later on. 
[0021] Conveyor 5 also comprises a fixed cover 
member 16 which extends, facing and equidistant from 


chain 12, along path P of caps 2, and, viewed from the 
side, has the same profile as chain 12. 
[0022] With reference to Figure 3, each supporting 
member 15, viewed from the side, is L-shaped and com- 

5 prises a flat first portion 1 7 tangent to path Q, and a flat 
second portion 18 projecting perpendicularly outwards 
from portion 17 towards cover member 16 (where 
present) and defining a support for respective cap 2. 
[0023] Along path P, each cap 2 is therefore housed 

io inside a respective cavity 1 9 open on opposite sides of 
chain 12 and defined by cover member 16, by portions 
17, 18 of the respective supporting member 15, and by 
the portion 18 of the adjacent supporting member 15 
facing the portion 18 supporting cap 2. 

75 [0024] Each cap 2 fed to conveyor 5 in the first input 
position is positioned with disk-shaped body 3 contact- 
ing portion 1 8 of supporting member 1 5, while each cap 

2 fed to conveyor 5 in a second of said input positions is 
upside-down with respect to caps 2 in the first input 

20 position, so that edge 4 rests on, and disk-shaped body 

3 is detached from, portion 18. 

[0025] With reference to Figures 1 and 2, supply 
station 6 is defined by an inclined guide member 23 
extending crosswise to chain 12 and having an end por- 

25 tion 24 adjacent to chain 12 and just over wheel 11. 
More specifically, guide member 23 comprises an 
oblique supporting surface 25 bordered by two sides 26 
and for successively feeding caps 2 downwards to chain 
12; and supporting surface 25 defines an acute angle 

30 with a substantially straight, vertical forward branch 27 
of chain 12. 

[0026] At end portion 24 of guide member 23, sup- 
porting surface 25 has a C-shaped opening 28 which, in 
use, is engaged by portions 18 of supporting members 

35 15 and, measured perpendicularly to sides 26, is 
smaller than the diameter of caps 2. To ensure perfect 
alignment of supporting surface 25 of guide member 23 
and portion 18 of each supporting member 15, axes A, 
B of wheels 10, 1 1 are offset vertically and, also by vir- 

40 tue of known guide means (not shown) interacting with 
chain 12, define along the forward branch 27 of chain 12 
an oblique initial portion adjacent to supply station 6 and 
substantially perpendicular to supporting surface 25 of 
guide member 23. 

45 [0027] At respective ends adjacent to chain 12, 
sides 26 comprise respective transverse projections 
extending towards each other and defining, in use, a 
stop for arresting caps 2 in a predetermined expulsion 
position over opening 28 of supporting surface 25. 

50 [0028] Conveyor 5 also comprises a tensioning 
member 30 cooperating with chain 12 close to wheel 1 1 
and along a substantially straight, vertical return branch 
31 of chain 12 facing forward branch 27. 
[0029] According to an important aspect of the 

55 present invention, path P comprises a substantially 
straight, vertical upward portion P1 defined by forward 
branch 27 of chain 1 2; and a U-shaped orienting portion 
P2 defined by a winding portion 32 of chain 12 about 
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wheel 1 0, and along which the caps 2 fed to conveyor 5 
in the second input position are rotated 180° into the 
output position about an axis crosswise to orienting por- 
tion P2 and parallel to axes A, B. 

[0030] According to another important aspect of the 5 
present invention, expulsion assembly 9 comprises two 
air nozzles 33, 34 located respectively up- and down- 
stream from orienting portion P2 of path P, and which 
are activated independently by sensor assembly 8 to 
direct respective air jets onto the facing caps 2 in the 10 
output position and so blow caps 2, in a direction paral- 
lel to axes A, 8, towards output station 7. In particular, 
nozzles 33, 34 are located on one side of winding por- 
tion 32 of chain 12 and, hence, of orienting portion P2 of 
path P. 

[0031 ] With reference to Figure 3, sensor assembly 
8 comprises a first sensor 35, e.g. a photocell, fitted to 
supporting surface 25 of guide member 23, immediately 
upstream from opening 28, and generating a logic sig- 
nal S1 indicating the position of cap 2 traveling past sen- 
sor 35; and a second sensor 36, e.g. a photocell, fitted 
in projecting manner to one of sides 26 of guide mem- 
ber 23, in a position adjacent to chain 12 and opening 
28, and which generates a logic signal S2 indicating the 
presence of a respective cap 2 on the supporting mem- 
ber 15 traveling through opening 28. 
[0032] More specifically, signal S1 assumes a high 
logic level (S1 = 1 ) when the cap 2 traveling past sensor 
35 is in the first input position, and a low logic level (S1 
= 0) in any other condition; and signal S2 assumes a 
high logic level (S2 = 1) when a respective cap 2 is 
present on the supporting member 15 traveling through 
opening 28, and a low logic level (S2 = 0) otherwise. 
[0033] Signals S1 and S2 are sent to a central con- 
trol unit 37, which generates respective control signals 
C1, C2 for respective solenoid valves 38, 39 for driving 
nozzles 33, 34. 

[0034] More specifically, control signal C1 for driv- 
ing solenoid valve 38, and hence activating nozzle 33, is 
generated by central control unit 37 after a predeter- 
mined first time interval T1 calculated from when signal 
S2 is received, and which is required by cap 2 in the first 
input position to travel along upward portion P1 of path 
P from sensor 36 to nozzle 33. Control signal C2 for 
driving solenoid valve 39, and hence activating nozzle 
34, on the other hand, is generated by central control 
unit 37 after a predetermined second time interval T2, 
greater than T1 , also calculated from when signal S2 is 
received, and which is required by cap 2 in the second 
input position to travel along the whole of path P from 
sensor 36 to nozzle 34. 

[0035] Output station 7 comprises a receiving 
member 40 for receiving caps 2, and which is defined by 
a flat body adjacent to chain 12 and wheel 10, on the 
opposite side of chain 1 2 with respect to nozzles 33, 34. 
Through the flat body are formed two arc-shaped infeed 
conduits 41 , 42, which have respective inlet openings 
43, 44 facing and coaxial with nozzles 33, 34, and come 


out into a common vertical collecting conduit 45 con- 
nected to the cap 2 fitting device. 
[0036] More specifically, conduits 41, 42 are each 
rectangular-sectioned, together define a substantial 
semicircle, and are located at different axial heights with 
respect to conduit 45 to prevent caps 2 blown simulta- 
neously by nozzles 33, 34 into receiving member 40 
from colliding. 

[0037] Operation of selecting device 1 will be 
described with reference to one cap 2, and as of the 
instant in which said cap 2 is fed past sensor 35 along 
supporting surface 25 of guide member 23. 
[0038] If cap 2 is set to the first input position, i.e. is 
already set to the output position with disk-shaped body 
3 contacting supporting surface 25 of guide member 23, 
signal S1 sent by sensor 35 to central control unit 37 
assumes a high logic level; cap 2 is fed to opening 28 
and positioned resting on the lateral edges of the open- 
ing, from where it is picked up by portion 1 8 of a respec- 
tive supporting member 15 traveling through opening 
28; and the signal S2 sent to central control unit 37 by 
sensor 36 assumes a high logic level indicating the 
presence of cap 2 on the supporting member 1 5 engag- 
ing opening 28. 

[0039] In response to signals S1 and S2, and after 
time interval T1 from when signal S2 is received, central 
control unit 37 supplies control signal C1 to solenoid 
valve 38 to activate nozzle 33. At the same time, cap 2 
is fed by conveyor 5 along upward portion P1 of path P 
into a position facing nozzle 33. The air jet generated by 
nozzle 33 pushes cap 2 in a direction coaxial with inlet 
opening 43 of infeed conduit 41 , so that cap 2 is blown 
into conduit 41 and is fed by force of gravity into collect- 
ing conduit 45 and along the collecting conduit to the fit- 
ting device. 

[0040] Conversely, if cap 2 is set to the second input 
position, i.e. with edge 4 resting on supporting surface 
25 of guide member 23 and with disk-shaped body 3 
detached from supporting surface 25, signal S1 gener- 
ated by the sensor assumes a low logic level, arid signal 
S2 generated by the sensor again assumes a high logic 
level indicating the presence of cap 2 on the supporting 
member 15 engaging opening 28. 
[0041] In response to signals S1 and S2, and after 
time interval T2 from when signal S2 is received, central 
control unit 37 supplies control signal C2 to solenoid 
valve 39 to activate nozzle 34. At the same time, cap 2 
is fed by conveyor 5 along upward portion P1 and ori- 
enting portion P2 of path P into a position facing nozzle 
34. More specifically, along orienting portion P2, cap 2 
is rotated 1 80° about an axis parallel to axes A and B, is 
detached from portion 18 of respective supporting 
member 15, and comes to rest with disk-shaped body 3 
on portion 18 of the adjacent preceding supporting 
member 15 along path P. 

[0042] By the end of orienting portion P2 of path P, 
cap 2 is therefore set to the output position, i.e. to the 
first input position. The air jet generated by nozzle 34 
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pushes cap 2 in a direction coaxial with inlet opening 44 
of infeed conduit 42, so that cap 2 is blown into conduit 
42 and is fed by force of gravity into collecting conduit 45 
and along the collecting conduit to the fitting device. 
[0043] If no cap 2 is present on the supporting 
member 15 traveling through opening 28, signal S2 
generated by sensor 36 assumes a low logic level, so 
that nozzles 33, 34 are not activated by central control 
unit 37. 

[0044] The advantages of selecting device 1 
according to the present invention will be clear from the 
foregoing description. 

[0045] In particular, all the caps 2 fed from supply 
station 6 to chain 1 2 are fed directly, up- or downstream 
from orienting portion P2 of path P, to the fitting device, 
with no additional cycles by which to feed the caps back 
to the store and eventually back to chain 12. 
[0046] As such, selecting device 1 provides for a 
high degree of transportation efficiency, as well as for 
maximum exploitation of its own capacity. 
[0047] Clearly, changes may be made to selecting 
device 1 as described and illustrated herein without 
however, departing from the scope of the accompanying 
Claims. 

[0048] In particular, the caps 2 fed by nozzles 33, 
34 into respective infeed conduits 41, 42 may be fed by 
conduits 41 , 42 into respective independent vertical col- 
lecting conduits. 

Claims 

1 . A selecting device (1 ) comprising: 

conveying means (5) for receiving from a sup- 
ply station (6) a succession of caps (2) - for 
sealed pourable food product packages - 
arranged randomly in two opposite input posi- 
tions, in one of which said caps (2) are upside- 
down with respect to other; and for transferring 
said caps (2) to an output station (7); 
sensor means (8) for determining the position 
of each said cap (2) with respect to said con- 
veying means (5); and 

expulsion means (9) which are located at said 
output station (7), are connected to said sensor 
means (8), and are activated selectively by said 
sensor means (8) to expel from said conveying 
means (5) relative said caps (2) in a predeter- 
mined output position corresponding with a first 
of said input positions; 

characterized in that said conveying means com- 
prise a conveyor (5) defining for said caps (2) a path 
(P) having a substantially U-shaped orienting por- 
tion (P2) along which the caps (2) fed to said con- 
veyor (5) in a second of said input positions are 
rotated, by a predetermined angle about an axis 
crosswise to said orienting portion (P2), substan- 


tially into said output position. 

2. A device as claimed in Claim 1 , characterized in 
that said predetermined angle by which said caps 

5 (2) are rotated along said orienting portion (P2) of 
said path (?) is an angle of 1 80°. 

3. A device as claimed in Claim 1 or 2, characterized 
in that said expulsion means (9) comprise first and 

io second interaction means (33, 34) located respec- 
tively upstream and downstream with respect to 
said orienting portion (P2) of said path (P) and acti- 
vated independently by said sensor means (8) to 
act on relative said caps (2) facing the first and sec- 

75 ond interaction means and set to said output posi- 
tion. 

4. A device as claimed in Claim 3, characterized in 
that said output station (7) comprises a first and a 

20 second infeed conduit (41 , 42) which receive said 
caps (2) from said first and second interaction 
means (33, 34) respectively, are located on the 
same side of said orienting portion (P2) of said path 
(P), and extend crosswise to the orienting portion 

25 (P2). 

5. A device as claimed in Claim 4, characterized in 
that said first and second infeed conduit (41 , 42) 
come out into a single collecting conduit (45). . 

30 

6. A device as claimed in Claim 5, characterized in 
that said first and second infeed conduit (41 , 42) 
come out into said collecting conduit (45) at differ- 
ent axial heights of the collecting conduit. 

35 

7. A device as claimed in any one of Claims 4 to 6, 
characterized in that said first and second interac- 
tion means respectively comprise a first and a sec- 
ond thrust member (33, 34) located on the opposite 

40 side of said orienting portion (P2) of said path (P) 
with respect to said first and second infeed conduit 
(41 , 42), and which exert, on relative said caps (2) 
facing the first and second thrust member and set 
to said output position, respective thrusts directed 

45 coaxially with respective inlet openings (43, 44) of 
said first and second infeed conduit (41 , 42). 

8. A device as claimed in Claim 7, characterized in 
that said first and second thrust member respec- 

so tively comprise a first and a second air nozzle (33, 
34). 

9. A device as claimed in any one of the foregoing 
Claims, characterized in that said conveyor (5) 

55 comprises two wheels (10, 11) rotating about 
respective parallel axes (A, B); and a conveying 
member (12) which is looped about said wheels 
(10, 11), carries a number of supporting members 
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(15) equally spaced along said conveying member 
(12) and for supporting respective said caps (2), 
and defines, for said supporting members (15), an 
endless path (Q) at least partly coincident with said 
path (P) of said caps (2). 5 

10. A device as claimed in Claim 9, characterized in 
that said orienting portion (P2) of said path (P) is 
defined by a winding portion (32) of said conveying 
member (12) about one (10) of said wheels (10, 10 
11). 

11. A device as claimed in Claim 9 or 10, characterized 
in that said conveying member is defined by an 
articulated chain (12) carrying said supporting 75 
members (15). 

12. A device as claimed in Claim 11, characterized in 
that each said supporting member (15), viewed 
from the side, is L-shaped and comprises a flat first 20 
portion (17) extending in contact with said chain 
(12), and a flat second portion (18) projecting per- 
pendicularly from said first portion (17) and out- 
wards of said chain (12), and defining a support for 

a respective said cap (2). 25 

13. A device as claimed in Claim 12, characterized in 
that said conveyor (5) comprises a fixed cover 
member (16) extending, facing said chain (12), 
along said path (P) and defining, with said support- 30 
ing members (15), respective cavities (19) open on 
opposite sides of said chain (12) and housing 
respective said caps (2). 

14. A device as claimed in any one of Claims 9 to 13, 
characterized in that said sensor means (8) com- 
prise a first and a second sensor (35, 36) located at 
said supply station (6) and respectively generating 
a first signal (S1) indicating the position of each 
said cap (2), and a second signal (S2) indicating the 
presence of a respective said cap (2) on said sup- 
porting member (1 5) traveling past said supply sta- 
tion (6). 

15. A device as claimed in Claim 14, characterized by 
comprising a central control unit (37) connected to 
said first and second sensor (35, 36) and to respec- 
tive solenoid valves (38, 39) for driving said first and 
second nozzle (33, 34). 

16. A device as claimed in any one of Claims 11 to 15, 
characterized in that said supply station (6) com- 
prises an inclined guide member (23) extending 
crosswise to said chain (12) and for successively 
feeding said caps (2) downwards to a forward 
branch (27) of said chain (12). 
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